Exogenous miRNAs enter the human body through food, and their effects on metabolic 17 processes can be considerable. It is important to determine which miRNAs from plants 18 affect the expression of human genes and the extent of their influence. The binding sites of 19 738 osa-miRNAs that interact with 17508 mRNAs of human genes were determined using 20 the MirTarget program. The characteristics of the binding of 46 single osa-miRNAs to 86 21 mRNAs of human genes with a value of free energy (ΔG) interaction equal 94% to 100% 22 from maximum ΔG were established. The findings showed that osa-miR2102-5p, osa-23 miR5075-3p, osa-miR2097-5p, osa-miR2919 targeted the largest number of genes at 38, 36, 24 23, 19 sites, respectively. mRNAs of 86 human genes were identified as targets for 93 osa-25 miRNAs of all family osa-miRNAs with ΔG values equal 94% to 98% from maximum ΔG.
Introduction 34
Plant miRNA (pl-miR) and animal miRNA (an-miR) are exogenous miRNA or xeno miRNA 35 (ex-miR or xe-miR) for humans and do not have distinctive features among themselves. 36 Therefore, in the human body, they will be perceived as the general diversity of the endogenous 37 miRNA (en-miR) of a human, and all human genes can potentially be their targets. The effect of 38 ex-miR on human target genes and the consequences of this effect will depend on their 39 concentration and the duration of their presence in the cells. pl-miR can enter the human body 40 through the gastrointestinal tract and spread with blood in combination with proteins or as part of 41 exosomes (Buck et al., 2014; Escrevente et al., 2011; Montecalvo et al., 2012; van der Grein & link species between kingdoms of living organisms by participating in many of the mechanisms 74 associated with the occurrence and pathogenesis of various diseases (Malloci et al., 2018; 75 Melnik, John & Schmitz, 2014; Perge et al., 2017; Pogue et al., 2014) . 76 To determine which pl-miRs affect the mRNAs of human genes, we chose osa-miRNAs 77 because rice has the most miRNAs in the plants, and rice is the most common source of human 78 nutrition. Most plants contain well-known miRNAs, which serve as typical regulators of plant 79 growth and development (Bari, Orazova & Ivashchenko, 2013; Bari et al., 2014, Nair et al., 80 2010).
81

Results
82
Characteristics of the interaction of single osa-miRNAs with mRNA of human genes 83 Currently, 738 miRNAs encoded by the rice genome are known. For these osa-miRNAs, target 84 genes from among 17508 human genes were searched. A total of 82 miRNAs with one to four 85 target genes ware identified (Table S1 ). miR11339-3p and miR11339-5p; miR1425-3p and 86 miR1425-5p; miR1432-3p and miR1432-5p; miR1870-3p and miR1870-5p; miR2096-3p and 87 miR2096-5p; miR2867-3p and miR2867-5p; and miR390-3p and miR390-5p, originating from 88 the same pre-miRNA, had binding sites in the mRNAs of different genes. The functions of the 89 162 identified target genes were diverse. 90 In the group of 49 miRNAs with five or more target genes, there were several miR-3p/miR-5p 91 pairs that originated from the same pre-miRNA (Table S2 ). The total number of target genes for 92 miRNAs with five or more genes was 479. The number of target genes for miR408-3p, 93 miR5150-3p, miR528-3p, and miR530-3p was comparable to the number of target genes for 94 miR408-5p, miR5150-5p, miR528-5p, and miR530-5p. For miR1847.1-5p, miR1850.1-5p, 95 miR2094-5p, miR2097-5p, miR2102-5p, and miR3979-5p, the set of target genes was 96 significantly larger than that for each corresponding miRNA-3p. Only miR5144-3p had four-fold 97 more target genes compared to the number attributed to miR5144-5p. The miRNAs with the 98 largest number of target genes were miR2102-5p (38 genes), miR5075-3p (36 genes), miR2097-99 5p (23 genes), and miR2919 (19 genes). Consequently, at high concentrations, these miRNAs 100 could significantly change the metabolism of recipient human cells.
101
A total of 641 target genes were identified for 131 single miRNAs, which is approximately 102 3.7% of the total number of studied human genes.
103 Table 1 shows the characteristics of the binding of some osa-miRNAs with mRNAs of human Table S1-S3 show information about the genes targeted by plant miRNAs that may be 121 involved in the development of various diseases. Most target genes are involved in the Therefore, miRNAs that are ingested with food can be transferred to other tissues and organs.
139
The interaction of miRNAs and mRNA nucleotides of target genes shows how effectively The total number of osa-miRNAs of all families is 146, and the number of their target genes is 162 equal to 301, which is 1.7% of 17,508 studied human genes. The characteristics of the interaction 163 of 93 osa-miRNAs of all family osa-miRNAs to 86 mRNAs of human genes with values from 164 94% to 98% were established ( Table 2) . miRNA of families such as miR156b-3p, Therefore, ingestion of these miRNAs with food in humans can significantly affect 188 metabolic processes. miR529a-3p had binding sites in the mRNA of six genes that are involved 189 in the regulation of several physiological processes (Table S5 ). If a person in the process of 190 evolution consumed this miRNA as a necessary regulator of the expression of its target genes, 191 then for this miRNA there must be target genes. miRNA and mRNA allows us to consider these associations stable and real.
197
Note that the nucleotide sequences miR156, miR166, miR395, miR396, and miR444 did not 198 have homologous miRNAs among 2565 human miRNAs from the miRBase base. Therefore, 199 these miRNAs do not directly have common binding sites for human miRNAs and can 200 independently regulate the expression of their target genes.
201
To confirm the conservatism of the interaction of pl-miR with human target genes, we plotted 202 the web logo for mRNA sections containing pl-miR binding sites (Fig. 2) . The graphs show the 203 high conservatism of these binding sites compared to flanking nucleotide sequences. The 204 miR156a-j-5 family, consisting of 10 miRNAs, was associated with the mRNA of seven genes 205 (Table S4 ). The miR156a-j-5 binding sites in each of the genes differed in the number of 206 hydrogen bonds (Fig. 3 ) and the value of the free interaction energy. Similar results were 207 obtained for other miRNA families: miR164e-5p, miR168b-5p, miR396c-3p, miR444a-3p.1,d.1-208 3p, miR529a-3p, miR815a,b,c-3p, miR1846a,b,c-5p, miR1858a,b-5p, miR2118l-3p, miR2275d-209 3p, miR2907a,b,d-3p, and miR395a-y-3p (Fig. 2) . The conservatism of such bonds between 210 miRNAs and their target genes was established by us for many associations of miRNAs and their contributing to the cure of diseases, and negative, causing a wide range of diseases.
281
Materials & Methods
282
The nucleotide sequences of the mRNAs of 17508 targeted genes were downloaded from NCBI databases. The search for target genes from 17,508 human genes in a special format from NCBI 307 for the known miRNAs from miRBase will be available on request at mirtarget8@gmail.com. The work was carried out with the financial support of the Ministry of Education and Science of 316 the Republic of Kazakhstan within the framework of the grant №AP05132460. 
